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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of Confirmation No.: 7394 

CHARO et al. ' Atty. Ref.: 1430-264 

Appln. No. 09/763,462 Group Art Unit: 1636 

Filed: May 1 , 2001 Examiner: C.X. Qian 

FOR: METHOD OF DNA VACCINATION 

DECLARATION OF JOHN R. RHODES 

I, John R. Rhodes, declare the following: 

1. I earned a Ph.D. degree in immunology from The University of London. 

2. I am the Director of Disease Strategy (Immunotherapeutics) at Glaxo Smith 
Kline Medicines Research Centre and a Fellow of the Royal College of Pathologists. 

3. I have more than 20 years of post-graduate research experience in the field of 
immunology. In particular, I have conducted and supervised research using immuno- 
adjuvants. Attached is a copy of my curriculum vitae which describes this work. 

4. I am the inventor of U.S. Patent 5.508,310, which discloses the use of a novel 
class of immunoadjuvants. These compounds are also used in this patent application 
to enhance the immune response initiated by a DNA vaccine. They include tucaresol 
or 4-(2-formyl-3-hydroxyphenoxymethyl)benzoic acid. 

5. I am familiar with the invention claimed in this patent application and the prior 
art rejections made against those claims. 

6. On information and belief, I understand that the claims being examined were 
rejected as allegedly obvious over the prior art. The primary references relied upon 
in the Examinees rejections are Rhodes (U.S. Patent 5.508,310) and Herrmann et al. 
(U.S. Patent 5.620,896). 

7. On information and belief, I understand that it was alleged in the Office Action 
mailed March 11 , 2003 that the claims are obvious because (a) one of ordinary skill 
in the art would have been motivated to make the combination/modification of the 
prior art proposed by the Examiner because it was believed that both DNA and 
protein vaccines initiate immune responses by the same mechanism and (b) there 
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was a reasonable expectation, according to the Examiner, that the compounds 
recited in the claims (e.g., tucaresol) would enhance the immune response initiated 
by a DNA vaccine because they were known adjuvants for a protein vaccine. I 
respectfully disagree with these allegations for the reasons detailed below. 

8. My patent's specification defined an immunopotentiator as "an agent which 
is capable of restoring a depressed immune function, or enhancing normal immune 
function, or both" (column 1 , lines 52-57). Subsequently, immune function was 
defined as "the development and expression of humoral (antibody-mediated) 
immunity, cellular (T-cell-mediated) immunity, or macrophage and granulocyte 
mediated resistance" (column 5, lines 24-28). Schiff base forming compounds (e.g., 
tucaresol) could be used as adjuvants for protein vaccination (see column 14, lines 
33-37). But use of such compounds was restricted to protein vaccines and protein 
vaccination. There was neither teaching nor suggestion in my patent's specification 
that Schiff base forming compounds could be successfully used in the context of 
enhancing the immune response to a DNA vaccine or DNA vaccination with a 
nucleotide sequence encoding an antigenic peptide. The Herrmann et al. patent also 
did not contemplate the use of Schiff base forming compounds to enhance the 
immune response to a DNA vaccine or DNA vaccination. 

9. Tucaresol exerts its effects by amplifying co-stimulatory or 2 nd signals of the 
immune response. The mechanism of handling protein antigens produced during an 
infection or contained in conventional vaccines (see ref. 1 of Appendix I) differs from 
the way DNA-encoded antigens are handled in a number of fundamental ways. In an 
infection, antigens are generated by: pathway A in which the synthetic machinery of 
the host cell is taken over by the virus for the production of viral proteins (see Fig. A 
of Appendix II) or pathway B in which whole microbes or fragments of microbes are 
taken up from the intercellular environment by phagocytic cells and then degraded 
(see Fig. B of Appendix II). 

10. The same two pathways operate for conventional vaccines in which pathway 
A predominates for live attenuated vaccines and pathway B predominates for killed 
and subunit vaccines. Importantly, both pathways provide an array of danger signals 
and co-stimulatory signals initiated by pathogen associated molecular patterns 
(PAMPs) during the uptake/entry phase into antigen presenting cells (refs. 2-4 of 
Appendix I). 
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11. In contrast, antigens encoded by DNA vaccines are taken up in a different 
way and utilize a unique mechanism of antigen handling that involves neither of 
these pathways. Importantly, DNA vaccines do not contribute to amplification of the 
danger/co-stimulatory signals initiated by PAMPs and other microbial elements. This 
is illustrated in Fig. C of Appendix II which shows that DNA directly transfects the cell 
and lacks the microbial elements that amplify co-stimulation (ref. 5 of Appendix I). 

12. Subsequent events in terms of binding to MHC molecules and ligating the T- 
cell receptor are the same for all three kinds of delivery (ref. 1 of Appendix I). The 
important difference is in the co-stimulatory environment which is absent in DNA 
vaccination as shown in pathway C (see Fig. C of Appendix II). Adjuvants exert their 
effects on the co-stimulatory environment (ref. 6 of Appendix I) and both conven- 
tional adjuvants and tucaresol are effective in pathways A and B. It was therefore 
surprising that tucaresol was found to work in the case of DNA vaccination (i.e., 
pathway C) where the co-stimulatory environment is absent or very weak. 

13. Adjuvants work through co-stimulatory mechanisms and do not affect the 
recognition of antigen by the T-cell receptor or the signal it transduces (refs. 6-7 of 
Appendix I and see Fig. D of Appendix II). Instead, they work through ancillary 
receptors such as toll-like receptors to amplify co-stimulation (ref. 8 of Appendix I). 
Accessory/co-stimulatory signals are known to be interdependent and integrated at a 
number of levels within antigen presenting cells and T cells (ref. 9 of Appendix I). 
Tucaresol also exerts its effects on co-stimulation (ref. 10 of Appendix I). Because 
the co-stimulatory environment associated with conventional protein vaccines (and 
natural infections) is very different from the co-stimulatory environment associated 
with DNA vaccination, there would not be a reasonable expectation of success in 
using tucaresol with DNA vaccines and DNA vaccination. 

14. During 1995-1996, large animal studies were indicating that adjuvants were 
likely to be needed for DNA vaccination and there was an expectation that, because 
of the fundamental differences between DNA vaccination and other forms of 
vaccination (e.g., using protein vaccines), adjuvants that worked for conventional 
protein vaccines would be unlikely to work for DNA vaccines (ref. 8 of Appendix I). It 
is for this reason that other approaches such as co-administering cytokines were 
pursued rather than adjuvants previously, used for protein vaccines such as tucaresol 
(ref 9 of Appendix I). 



3 



797161 



CHARO et al. - Appln, No. 09/763,462 



15. Known immunopotentiating agents have been tried in combination with DNA 
vaccines (as disclosed on page 3, lines 27-35, of this specification) with limited or 
mixed success and the conventional adjuvants such as alum, FCA, and FIA are not 
effective as adjuvants in DNA vaccination, as demonstrated in Example 1 of this 
specification. A person of skill in the art would thus not have had a reasonable 
expectation that adjuvants successfully used in conventional protein vaccination 
would also be effective as adjuvants in DNA vaccination. It was all the more 
surprising therefore that Schiff base forming compounds such as tucaresol, an 
effective conventional vaccine adjuvant, could be successfully used in a DNA 
vaccine setting. The Examiner is therefore incorrect in citing my patent as teaching 
the usefulness of tucaresol in a DNA vaccine setting or even that there would be any 
motivation to use tucerasol in such a setting with any expectation of success. 

16. The other patent cited by the Examiner, Herrmann et al., does not disclose 
any particular adjuvants or classes of adjuvants which might be expected to work, 
and provides no working exampies using any such adjuvant. Moreover, the purpose 
of the adjuvant described by the Herrmann et al. patent is to "promote DNA uptake" 
or "recruitment of immune system cells to the site." Such compounds might be 
termed adjuvants in the Herrmann et al. patent, but they are not the same as agents 
which would "enhance both humoral and cellular immune responses initiated by the 
antigenic peptide" as required by the pending claims. This establishes that the term 
"adjuvant 11 is used to serve completely different purposes in the two patents. The 
Herrmann et al. patent would not therefore provide any additional motivation to that 
disclosed in my patent, and in view of the lack of success reported with conventional 
adjuvants in enhancing the immune system's response to DNA vaccines, no 
expectation of success can be derived from the Herrmann et al. patent of "adjuvants" 
which are intended to serve a completely different function. 

1 7. The combined teachings of my patent and the Herrmann et al. patent would 
not therefore suggest to a skilled artisan that Schiff base forming compounds such 
as tucaresol, will achieve enhancement of the immune response in a DNA vaccine 
setting, where other conventional adjuvants will not, nor that such compounds will 
achieve this utility by enhancing both the humoral and cellular immune responses 
initiated by the antigenic peptide expressed by the nucleotide sequence which forms 
the DNA vaccine. 
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18. Therefore, for the above reasons, I conclude that (a) one of ordinary skill 
would not have been motivated to make the combination/modification of prior art 
proposed in the Office Action and (b) there was not a reasonable expectation of 
success to use the compounds recited in the claims to enhance the immune 
response initiated by a DNA vaccine. 

19. The undersigned declares that all statements made herein of my personal 
knowledge are true and that all statements made on information and belief are 
believed true; and further that these statements were made with the knowledge that 
any willful false statements are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that willful false statements 
may jeopardize the validity of this patent application o/teny patent issuing thereon. 
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Appendix II 




Figures A & B. Pathways A and B both contribute a diverse array of danger signals, pathogen 
associated molecular patterns and costimulatory signals during the entry/uptake phase. 
Conventional adjuvants (& tucaresol) are effective. 
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Figure C. Delivery of antigens as DNA provides no danger signals, no pathogen associated 
molecular patterns, and no modulation of the spectrum of costimulatory signals. Conventional 
adjuvants are ineffective. Tucaresol is effective. 




8 



Figure D. Induction of immune responses requires two signals. Signal 1 , ligation of the T-cell 
receptor by antigen is the same for natural infections, conventional vaccines and DNA vaccines. 
Signal 2 depends on events triggered by the entry/uptake of antigens in APC. Natural infections and 
conventional vaccination provide a number of danger/PAMP- associated signals (e.g. through toll-like 
receptors) during the entry uptake phase in APC. In contrast DNA vaccination does not provide 
these signals. Adjuvants work through the costimulatory pathways. Conventional and DNA vaccines 
are therefore fundamentally different with regard to adjuvant needs. 




Signal 1 TCR ligation 
by peptide 
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Glaxo Wellcome Medicines Research Centre, 
Stevenage, Hertfordshire 

Jan 2001 -present Director, Disease Strategy 

Immunotherapeutics, Discovery Research, 
Glaxo Smith Kline Medicines Research Centre, 
Stevenage, Hertfordshire 

2003 Elected to Fellowship of the Royal College of Pathologists 
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PATENTS 



1. INTERNATIONAL PATENT P.C.T. patent application NAGO adjuvant 
(Europe - all countries, Japan, U.S.A.) Compositions for vaccines filed 16th 
Aueust 1991. (Wellcome Foundation Ltd. U.K. Rhodes, J. - inventor) . 

2. GPA Family PA1408: Use of 589C80 (tucaresol) and analogues as 
immunostimulants. Formal title Immunopotentiatory Agents and 
Physiologically Acceptable Salts Thereof. Filing data 1st October 
1993 Rhodes, J. - inventor. 

3. GPAD PA1391 USA (26th Aug '93), Japan 30 Sept. '93 and Europe (17th 
Sept. '93) Use of 589C80 as an immunopotentiator. Rhodes, J. - inventor. 
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4. GPA Family PA 1586 - Use of Proguanil as an Immunopotentiator. Priority 
filing date 20th December 1994 Rhodes, J. & Hudson A. inventors 

5. Case No. PG4160 CMV Exon 1 as transcriptional regulatory sequence 
Ellis J, Ertl, P. & Rhodes, J. Inventors 



ACADEMIC AND EXTRAMURAL RESPONSIBILITIES 
Fellow of the Royal College of Pathologists 

Editorial Board Member, Clinical and Experimental Immunology 1994-2002 

Peer Reviewer for Medical Research Council and Arthritis and Rheumatism 
Council grant applications* 

Supervision of PhD students jointly with academic supervisors in the University 
of London 

Examination of PhD students in the University of London 

Serving Member, UK International Technology Mission on Vaccines, Department 
of Trade and Industry mission to the USA, March 2000 
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